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EXECUTIVE SUMMARY

Custom Stack Analysis, LLC. conducted emissions sampling using USEPA Methods 1-5,
25 and 202. Testing was conducted on the P902 Scrap Metal Shredder Stack #1 Scrubber and
Stack #2 Cyclone Outlets on July 18th & 19th, 2017. The testing was conducted on the P902
Scrap Metal Shredder Outlets to determine compliance status of Toledo Shredding, LLC. - ID# -
0448011575 – Permit # - P0122392.

The Custom Stack Analysis, LLC. test crew consisted of Mr. James Gray, Mr. Brian
Lemasters, Mr. Dylan Gray, Mr. Justin Schillig and Mr. Jonathan Augustein. The testing
procedures were coordinated by Mr. Mike Valentine of Toledo Shredding, LLC. All testing
procedures were witnessed by Mr. Craig Miles of City of Toledo Department of Environmental
Services (see Table 1.1).

Table 1.1: Emissions Testing Program Contact Personnel

Name, Title Company Address Phone, Fax, email

Mr. Mike Valentine
Toledo Shredding, LLC.
275 Millard Avenue
Toledo, OH 43605

(419) 698-5146 (Phone)

Mr. Craig Miles
City of Toledo Department of Environmental
Services

Mr. James Gray
Custom Stack Analysis,LLC.
14614 Cenfield St. N.E.
Alliance, OH 44601

(330) 525-5119 (Phone)
(330) 525-7908 (Fax)

Test results are located on pages 3-4. A description of the testing protocol is included on
pages 5-9. All testing calculations are located on pages 17-25. Appendix 1 includes field test
data. Appendix 2 contains laboratory data from Custom Stack Analysis, LLC. and VOC
Reporting, Inc. Appendix 3 contains calibration data for the equipment used on test day.
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Table 1.2 demonstrates how Toledo Shredding, LLC. in Toledo, OH is operating in compliance
with the applicable emission standards.

Table 1.2: Emission Limits and Test Results Summary

Pollutant Emission Limitations Test Result Average
Compliance

Demonstrated

Particulate Matter

1.11 lbs/hr

0.35 lbs/hr

Stack #1 Scrubber Outlet

0.708 lbs/hr

Stack #2 Cyclone Outlet

6.34 lbs/hr

Yes

No

Volatile Organic
Compounds

29.82 lbs/hr

Stack #1 Scrubber Outlet

8.79 lbs/hr Yes
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Run #1 Run #2 Run #3 Avg.
Stack Gas Velocity (ft/sec) 54.31 55.53 53.93 54.59

Standard Cubic Feet an Hour 1,189,170 1,220,606 1,199,330 1,203,035

Actual Cubic Feet per Minute 21,994 22,489 21,842 22,108

Stack Temperature (F) 100 101 94 98

Moisture % (Measured) 3.17% 2.62% 2.75% 2.85%

Isokinicity % 97.9% 99.5% 98.7% 98.7%

Carbon Dioxide % 0.00% 0.00% 0.00% 0.00%

Oxygen % 20.90% 20.90% 20.90% 20.90%

Nitrogen % 79.10% 79.10% 79.10% 79.10%

Particulate (lbs/hr) 0.4107 0.5009 0.7549 0.5555

Particulate (gr/dscf) 0.00242 0.00287 0.00441 0.00323

Particulate (lbs/dscf) 3.45E-07 4.10E-07 6.29E-07 4.62E-07

Particulate (tons/yr) 0.61602 0.75140 1.13229 0.83323

(lbs/hr) 0.16881 0.13887 0.15009 0.15259

(gr/dscf) 0.00099 0.00080 0.00086 0.00088

(lbs/dscf) 1.42E-07 1.14E-07 1.25E-07 1.27E-07

(tons/yr) 0.25321 0.20831 0.22513 0.22888

Total PM & CPM

(lbs/hr) 0.5795 0.6398 0.9049 0.7081

(gr/dscf) 0.0034 0.0037 0.0053 0.0041

(lbs/dscf) 4.87E-07 5.24E-07 7.55E-07 5.89E-07

(tons/yr) 0.8692 0.9597 1.3574 1.0621

Method 25

Outlet

VOC (lbs/hr VOC) 14.032 5.233 7.101 8.789

Condensable Particulate Matter

Condensable Particulate Matter

Condensable Particulate Matter

Condensable Particulate Matter

Methods 1-5, 25 & 202

Test Results
Toledo Shredding, LLC. - Stack #1 Scrubber Outlet

7/18/2017
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Run #1 Run #2 Run #3 Avg.
Stack Gas Velocity (ft/sec) 46.97 47.26 45.29 46.51

Standard Cubic Feet an Hour 463,250 459,609 449,671 457,510

Actual Cubic Feet per Minute 8,344 8,397 8,046 8,262

Stack Temperature (F) 98 100 90 96

Moisture % (Measured) 1.10% 2.02% 1.82% 1.65%

Isokinicity % 98.2% 100.1% 99.7% 99.3%

Carbon Dioxide % 0.00% 0.00% 0.00% 0.00%

Oxygen % 20.90% 20.90% 20.90% 20.90%

Nitrogen % 79.10% 79.10% 79.10% 79.10%

Particulate (lbs/hr) 8.4200 8.8671 1.7405 6.3425

Particulate (gr/dscf) 0.12723 0.13505 0.02709 0.09646

Particulate (lbs/dscf) 1.82E-05 1.93E-05 3.87E-06 1.38E-05

Particulate (tons/yr) 12.62999 13.30063 2.61070 9.51377

Methods 1-5

Test Results
Toledo Shredding, LLC. - Stack #2 Cyclone Outlet

7/18/2017 & 7/19/2017
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METHOD 1

Sample and velocity traverses for stationary sources.
To aid in the representative measurement of pollutant emissions and/ or total

volumetric flow rate from a stationary source, a measurement site where the effluent
stream is flowing in a known direction is selected, and the cross-section of the stack is
divided into a number of equal areas. A traverse point is then located within each of
these equal areas.

METHOD 2

Determination of stack gas velocity and volumetric flow rate.
The average gas velocity in a stack is determined from the gas density and from

measurement of the average velocity head with a Type S (Stausscheibe or reverse
type) pitot tube.

METHOD 3

Gas analysis for the determination of dry molecular weight.
This method is applicable for determining carbon dioxide and oxygen

concentrations and dry molecular weight of a sample from a gas stream of a fossil-fuel
combustion process.

METHOD 4

Determination of moisture content in stack gases.
A gas sample is extracted at a constant rate from the source. It is determined

either volumetrically or gravimetrically.
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METHOD 5 TESTING DESCRIPTION

Particulate samples were collected following EPA Methods 1-5. The equipment

used for testing consisted of a Custom Stack Analysis Stack Train Sampler (EPA type).

A type “S” pitot and a heated sampling probe were used with the sampling train. All

equipment was calibrated in the laboratory prior to the test. The sampling nozzle and

the pitot tubes were measured on the day of the test. All calibrations can be found in the

appendix. The dust laden gases are passed through a heated pyrex probe and a heated

glass four inch filter holder containing Gelman Type A-E fiberglass filter media. The

gases leaving the filter were collected in a series of four impingers packed in ice. The

first, third, and fourth impingers were the modified Greenburg-Smith type and the

second one was a standard Greenburg-Smith type. The first and second impinger

contained 100 ml of distilled water. After leaving the third and fourth empty impingers

the gases passed through a “Drierite” column containing about 500 grams of indicating

silica gel to remove any remaining water vapor. The dry gas then passed through the

hose portion of the umbilical cord to a Custom Stack Analysis Model #3000

“Stacksampler” module. In the module the gas was moved through the system by a

leakless air pump to a Rockwell 175-S dry test meter. The dry test meter exhausted to a

calibrated orifice to measure the flow rate of the gases passing through the sampling

apparatus. A type “S” pitot tube was attached to the sheath of the heated probe and

nozzle. The orifice pressure taps and the pitot tube were connected to a Dwyer duel 10

inch combination inclined-well type manometer. One half of the manometer measured

the orifice differential pressure (^H) and the other half measured the flue gas velocity

head (^P). The temperature of the flue gas was measured by a type “K” thermocouple

connected to a Marlin Digital Temperature controller. The C02 and 02 levels were

analyzed using a Bacharach Fyrite analyzer.
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METHOD 25 DESCRIPTION

This method applies to the measurement of volatile organic compounds (VOC)
as total gaseous nonmethane organics (TGNMO) as carbon in source emissions. The
minimum detectable for the method is 50 ppm as carbon.

An emission sample is withdrawn from the stack at a constant rate through a
heated filter and a chilled condensate trap by means of an evacuated sample tank. After
sampling was completed, the TGNMO are determined by independently analyzing the
condensate trap and sample tank fractions and combining the analytical results. The
organic content of the condensate trap fraction is determined by oxidizing the NMO to
CO2 and quantitatively collecting the effluent in an evacuated vessel; then a portion of
the CO2 is reduced to CH4 and measured by an FID. The organic portion of the sample
tank fraction is measured by injecting a portion of the sample into a gas chromatograph
column to separate the NMO from carbon monoxide (CO), CO2, and CH4; the NMO are
oxidized to CO2, reduced to CH4, and measured by an FID.

The sampling equipment used for testing consisted of a heated probe capable of
maintaining a gas temperature at the exit end of at least 129 degrees Celsius (265
degrees Fahrenheit) monitored with a thermocouple at the exit end. A nozzle consisting
of an elbow fitting was attached to the probe. The filter assembly consisted of a 25-mm
Gelman filter holder with a stainless steel body. The filter was maintained at a gas
temperature of 121+- 3 degrees Celsius (250 +- 5 degrees Fahrenheit). The condensate
trap consisted of 316 stainless steel tubing bent into a U-shape packed with coarse
quartz wool, to a density of approximately .11 g/cc before being bent. The traps were
packed with dry ice during sampling and until analysis was performed. The sample tank
consisted of a tank with a minimum volume of 4 liters.

Pretest cleaning of all tanks and traps was handled according to procedures in
Method 25 by VOC Reporting, Inc.

Before the start of the testing the sample tanks were evacuated to 10 mm Hg
absolute pressure or less. The tank was left to sit for 60 minutes. If their was no change
in pressure the leak check was acceptable. Just before the assembly the tank vacuum
was measured using an absolute pressure gauge and recorded. The ambient
temperature, and the barometric pressure was then recorded. Then the sample
condensate traps were immersed in dry ice so that where the inlet tube joins the trap
body was 2.5 to 5 cm above the top of the dry ice.

Pretest leak checking was conducted by plugging the probe tip, and closing the
sample tank valve. Then the vacuum pump was turned on and evacuated to absolute
pressure or less. After train evacuation the purge valve is closed and the system is left
to stand for a minimum of 10 minutes. The vacuum is rechecked and verified to be less
then 1 percent of the sampling rate.
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METHOD 25 DESCRIPTION CONTINUED

During sampling operation the probe was placed in the stack so that the tip was
facing away from the flow. The probe was placed in the stack at a point of average
velocity. The purge valve was then opened with the flow rate being set between 60 and
100 cc/min. It was allowed to purge for 10 minutes before sampling began. The flow
rate was maintained between (+-10 percent) throughout the duration of the sampling
period. Recording of sample tank vacuum and flow meter setting was performed at 5
minute intervals. At the conclusion of the test period the flow control valve in closed. A
final reading was taken of the tank vacuum, tank temperature, and barometric pressure.
The sample tank and traps were then disconnected and sealed. The traps were kept
packed in dry ice until analysis was performed.



Page 9

Custom Stack Analysis, LLC. P. O. Box 3750 14614 Cenfield St NE Alliance, Ohio 44601 Phone: 330-525-5119 Fax: 330-525-7908 E-mail: stacks@customstackanalysis.com

METHOD 202 TESTING DESCRIPTION

Particulate and condensable samples were collected following EPA Method 202.
Three 60 minute test repetitions were performed. The equipment used for testing
consisted of a Custom Stack Analysis Stack Train Sampler (EPA type). A type “S” pitot
and a heated sampling probe were used with the sampling train. All equipment was
calibrated in the laboratory prior to the test. The sampling nozzle and the pitot tubes
were measured on the day of the test. All calibrations can be found in the appendix. The
dust laden gases are passed through a heated Pyrex probe and a heated glass elbow
to a condenser, two knock out impingers that are left dry, CPM filter between second
and third impinger. The First and second impinger are immersed in a cold water bath
while the third and fourth are in a ice water bath. The second, third and forth impingers
were the modified Greenburg-Smith type and the first impinger was a short modified
Greenburg-Smith type. The first and second impinger are empty. The third contains 100
ml water. The fourth empty impinger contains a “Drierite” column containing about 500
grams of indicating silica gel to remove any remaining water vapor. The dry gas then
passed through the hose portion of the umbilical cord to a Custom Stack Analysis Model
#3000 “Stacksampler” module. In the module the gas was moved through the system by
a leakless air pump to a Rockwell 175-S dry test meter. The dry test meter exhausted to
a calibrated orifice to measure the flow rate of the gases passing through the sampling
apparatus. A type “S” pitot tube was attached to the sheath of the heated probe and
nozzle. The orifice pressure taps and the pitot tube were connected to a Dwyer duel 10
inch combination inclined-well type manometer. One half of the manometer measured
the orifice differential pressure (^H) and the other half measured the flue gas velocity
head (^P). The temperature of the flue gas was measured by a type “K” thermocouple
connected to a Marlin Digital Temperature controller. The C02 and 02 levels were
analyzed using a Bacharach Fyrite. All the sampling train glassware was cleaned prior
to the test with soap and tap water, and rinsed using tap water, acetone, and finally,
Hexane. All the silicone grease was removed from the train. At the conclusion of the test
run the post-test nitrogen purge was ran at 14 liters/min. During sample recovery the
impinger contents are measured to within 1ml and placed in a container labeled CPM
No. 1. The impingers including probe extensions are then rinsed twice with water and
placed in container CPM No. 1. The impingers including probe extensions are then
rinsed with acetone once and Hexane twice and placed in container No. 2. CPM
container contains the CPM filter. CPM container #4 contains cold impinger water.
CPM container No. 6 contains the acetone blank with acetone 150 ml. Container No. 7
will have 150 ml of water placed in it as a blank. The sample are then determined for the
organic and inorganic fractions.
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Methods 1-5, 25 & 202
RUN #1 RUN #2 RUN #3

^H

1. Vm (std) 51.92 54.14 52.78 = VM * 17.64 * PBAR + 13.6 * Y

Tm

RUN #1 RUN #2 RUN #3
Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 51.92 54.14 52.78

Vm = Volume of gas sampled at meter box, cuft. = 54.08 57.04 53.60

17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64

Tm = Average dry gas meter temperature, + 460 Rankine. = 545.6 552.1 531.9

Pbar = Barometric pressure, inches of mercury (Hg) = 29.5 29.5 29.5

^H = Average pressure differential across orifice. = 2.89 3.06 2.85

13.6 = Specific gravity of mercury. = 13.6 13.6 13.6

Y = Calibration factor of meter box. = 0.9994 0.9994 0.9994

RUN #1 RUN #2 RUN #3

2. Vw (std) 1.70 1.46 1.49 = Vlc * P H20 R Tstd = K2 * Vlc

Mh20 * Pstd

RUN #1 RUN #2 RUN #3
Vlc = Volume of water and silica colected. = 36.1 30.9 31.7

P H20 = Density of water, 0.002201 lb/ml. = 0.002201 0.002201 0.002201

M H20 = Molecular weight of water, 18.01 lb/lb-mole. = 18.01 18.01 18.01

R = Ideal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

K2 = 0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.0317258 0.0261893 0.027523 = Vw(std)

Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3
Bws = Water vapor in the gas stream, proportion. = 0.0317258 0.0261893 0.027523

Vw(std) = Volume of water vapor in the gas sample, scf. = 1.70 1.46 1.49

Vm(std) = Volume of gas sampled at meter box, scf. = 51.92 54.14 52.78

CALCULATIONS
Stack #1
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RUN #1 RUN #2 RUN #3

4. Md 28.836 28.836 28.836 = 0.44 (%CO2) + 0.32 (%O2) + 0.28 (%N2) + %CO)

RUN #1 RUN #2 RUN #3
Md = Dry molecular weight, lb / lb-mole. = 28.836 28.836 28.836

0.44 = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44

0.32 = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32

0.28 = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28

Co2, O2, N2, and CO are in percent by volume, dry basis.

RUN #1 RUN #2 RUN #3

5. Ms 28.49 28.55 28.54 = Md * (1-Bws) + M H20 * (Bws)

RUN #1 RUN #2 RUN #3
Ms = Molecular weight of gas , wet basis, lb /lb-mole. = 28.49 28.55 28.54

M H20 = Molecular weight of water, 18 lb / lb-mole. = 18 18 18

RUN #1 RUN #2 RUN #3

6. Vs 54.31 55.53 53.93 = 85.49 * Cp * ^p * Ts + 460

Ps * Ms
RUN #1 RUN #2 RUN #3

Vs = Average stack gas velocity, ft / sec. = 54.31 55.53 53.93

85.49 = Pitot tube constant, ft / sec. = 85.49 85.49 85.49

Cp = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84

^P = Velocity head of stack gas, avg. sq rt. = 0.927 0.948 0.926

Ts = Temperature of stack gas, + 460 (Rankine). = 559.9 561.0 553.7
Ps = Absolute stack gas pressure, barometric + static. = 29.53 29.53 29.53
Ms = Molecular weight of stack gas, wet basis. = 28.49 28.55 28.54

RUN #1 RUN #2 RUN #3

7. ACFM 21994 22489 21842 = Stack Area * 60 * Vs

RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 54.31 55.53 53.93
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RUN #1 RUN #2 RUN #3
K4 * Ts * Vmstd

8. Isokinicity 97.9 99.5 98.7 = Ps * Vs * An * Min * (1-Bws)

RUN #1 RUN #2 RUN #3
K4 = 0.09450 for English units. = 0.0945 0.0945 0.0945

Ts = Stack temperature + 460 R. = 559.9 561.0 553.7

Vmstd = Volume of gas collected, scf. = 51.92 54.14 52.78

Ps = Stack pressure, inches Hg. = 29.53 29.53 29.53

Vs = Stack velocity, ft / sec. = 54.31 55.53 53.93

An = Area of the sampling nozzle, cuft. = 0.0003012 0.0003012 0.0003012

Min. = Minutes of test = 60 60 60

Bws = Water vapor in the gas stream, proportion. = 0.0317258 0.0261893 0.027523

RUN #1 RUN #2 RUN #3
Mn

9. Lbs/Hr 0.41 0.50 0.75 = 2.205 * E-6 * * scfh

Vm std
RUN #1 RUN #2 RUN #3

2.205 * E-6 = Conversion from mg to lbs. = 2.205 * E-6 2.205 * E-6 2.205 * E-6

Mn = Weight gain of filter and wash minus blank. = 8.15 10.1 15.1

scfh = Standard stack volumetric flow rate. = 1189170 1220606 1199330

Vm std = Volume of air sampled at stp. = 51.92 54.14 52.78

RUN #1 RUN #2 RUN #3
Mn

10. Gr/Dscf 0.00242 0.00287 0.00441 = 0.0154 *

Vmstd
RUN #1 RUN #2 RUN #3

0.0154 = Conversion to grains from mg. = 0.0154 0.0154 0.0154

Vm std = Volume of air sampled at stp. = 51.92 54.14 52.78

Mn = Weight gain of filter and wash minus blank. = 8.15 10.1 15.1
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RUN #1 RUN #2 RUN #3
Tstd Ps

11 SCFH 1189170 1220606 1199330 = 3600 * ( 1 - Bws ) * Vs * A * *

Ts Pstd
RUN #1 RUN #2 RUN #3

3600 = Seconds per hour. = 3600 3600 3600

Bws = Water vapor in the gas stream, proportion. = 0.0317258 0.0261893 0.027523

A = Area of stack in sq ft. = 6.75 6.75 6.75

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

Ts = Temperature of stack gas, + 460 (Rankine). 559.9 561.0 553.7

Ps = Absolute stack gas pressure, barometric + static. 29.5 29.5 29.5

Vs = Average stack gas velocity, ft / sec. 54.31 55.53 53.93
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Flow (SCFH) VOC ppmc mgC/dscm
Outlet
Run 1 1189170.247 289 144.2
Run 2 1220605.508 105 52.41
Run 3 1199329.926 145 72.28

Test #1 (Outlet)

144.20 mgC/cu.m / 35.314 cu. Ft per cu. M x 2.205 x 10E-6 = 9.00E-06 lbs/cu. ft

9.00E-06 lbs/ cu. ft x 1,189,170 scfh = 1.07E+01 lbs C/hr

Test #2 (Outlet)

52.41 mgC/cu.m / 35.314 cu. Ft per cu. M x 2.205 x 10E-6 = 3.27E-06 lbs/cu. ft

3.27E-06 lbs/ cu. ft x 1,220,606 scfh = 3.99E+00 lbs C/hr

Test #3 (Outlet)

72.28 mgC/cu.m / 35.314 cu. Ft per cu. M x 2.205 x 10E-6 = 4.51E-06 lbs/cu. ft

4.51E-06 lbs/ cu. ft x 1,199,330 scfh = 5.41E+00 lbs C/hr

Method 25 Calculations
(lbs C/hr VOC)

Data
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Methods 1-5
RUN #1 RUN #2 RUN #3

^H

1. Vm (std) 51.91 52.50 51.18 = VM * 17.64 * PBAR + 13.6 * Y

Tm

RUN #1 RUN #2 RUN #3
Vm (std) = Volume of gas collected, corrected to standard conditions, cuft. = 51.91 52.50 51.18

Vm = Volume of gas sampled at meter box, cuft. = 54.45 55.86 52.83

17.64 = Standard temperature, 528 Rankine / std pressure, 29.92. = 17.64 17.64 17.64

Tm = Average dry gas meter temperature, + 460 Rankine. = 548.4 556.5 539.5

Pbar = Barometric pressure, inches of mercury (Hg) = 29.56 29.56 29.56

^H = Average pressure differential across orifice. = 2.67 2.70 2.51

13.6 = Specific gravity of mercury. = 13.6 13.6 13.6

Y = Calibration factor of meter box. = 0.9962 0.9962 0.9962

RUN #1 RUN #2 RUN #3

2. Vw (std) 0.58 1.08 0.95 = Vlc * P H20 R Tstd = K2 * Vlc

Mh20 * Pstd

RUN #1 RUN #2 RUN #3
Vlc = Volume of water and silica colected. = 12.3 23 20.1

P H20 = Density of water, 0.002201 lb/ml. = 0.002201 0.002201 0.002201

M H20 = Molecular weight of water, 18.01 lb/lb-mole. = 18.01 18.01 18.01

R = Ideal gas constant, 21.85 in. hg - ft3/R-lb-mole. = 21.85 21.85 21.85

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

K2 = 0.0471 ft3 / ml. = 0.0471 0.0471 0.0471

RUN #1 RUN #2 RUN #3

3. Bws 0.0110416 0.0202285 0.0181689 = Vw(std)

Vm(std) + Vw(std)

RUN #1 RUN #2 RUN #3
Bws = Water vapor in the gas stream, proportion. = 0.0110416 0.0202285 0.0181689

Vw(std) = Volume of water vapor in the gas sample, scf. = 0.58 1.08 0.95

Vm(std) = Volume of gas sampled at meter box, scf. = 51.91 52.50 51.18

CALCULATIONS
Stack #2
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RUN #1 RUN #2 RUN #3

4. Md 28.836 28.836 28.836 = 0.44 (%CO2) + 0.32 (%O2) + 0.28 (%N2) + %CO)

RUN #1 RUN #2 RUN #3
Md = Dry molecular weight, lb / lb-mole. = 28.836 28.836 28.836

0.44 = Molecular weight of CO2 divided by 100. = 0.44 0.44 0.44

0.32 = Molecular weight of O2 divided by 100. = 0.32 0.32 0.32

0.28 = Molecular weight of N2 or CO divided by 100. = 0.28 0.28 0.28

Co2, O2, N2, and CO are in percent by volume, dry basis.

RUN #1 RUN #2 RUN #3

5. Ms 28.72 28.62 28.64 = Md * (1-Bws) + M H20 * (Bws)

RUN #1 RUN #2 RUN #3
Ms = Molecular weight of gas , wet basis, lb /lb-mole. = 28.72 28.62 28.64

M H20 = Molecular weight of water, 18 lb / lb-mole. = 18 18 18

RUN #1 RUN #2 RUN #3

6. Vs 46.97 47.26 45.29 = 85.49 * Cp * ^p * Ts + 460

Ps * Ms
RUN #1 RUN #2 RUN #3

Vs = Average stack gas velocity, ft / sec. = 46.97 47.26 45.29

85.49 = Pitot tube constant, ft / sec. = 85.49 85.49 85.49

Cp = Pitot tube coefficient, dimensionless. = 0.84 0.84 0.84

^P = Velocity head of stack gas, avg. sq rt. = 0.807 0.809 0.783

Ts = Temperature of stack gas, + 460 (Rankine). = 557.7 560.4 550.0
Ps = Absolute stack gas pressure, barometric + static. = 29.57 29.57 29.57
Ms = Molecular weight of stack gas, wet basis. = 28.72 28.62 28.64

RUN #1 RUN #2 RUN #3

7. ACFM 8344 8397 8046 = Stack Area * 60 * Vs

RUN #1 RUN #2 RUN #3
Vs = Average stack gas velocity, ft / sec. = 46.97 47.26 45.29
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RUN #1 RUN #2 RUN #3
K4 * Ts * Vmstd

8. Isokinicity 98.2 100.1 99.7 = Ps * Vs * An * Min * (1-Bws)

RUN #1 RUN #2 RUN #3
K4 = 0.09450 for English units. = 0.0945 0.0945 0.0945

Ts = Stack temperature + 460 R. = 557.7 560.4 550.0

Vmstd = Volume of gas collected, scf. = 51.91 52.50 51.18

Ps = Stack pressure, inches Hg. = 29.57 29.57 29.57

Vs = Stack velocity, ft / sec. = 46.97 47.26 45.29

An = Area of the sampling nozzle, cuft. = 0.0003382 0.0003382 0.0003382

Min. = Minutes of test = 60 60 60

Bws = Water vapor in the gas stream, proportion. = 0.0110416 0.0202285 0.0181689

RUN #1 RUN #2 RUN #3
Mn

9. Lbs/Hr 8.42 8.87 1.74 = 2.205 * E-6 * * scfh

Vm std
RUN #1 RUN #2 RUN #3

2.205 * E-6 = Conversion from mg to lbs. = 2.205 * E-6 2.205 * E-6 2.205 * E-6

Mn = Weight gain of filter and wash minus blank. = 428.9 460.35 90.05

scfh = Standard stack volumetric flow rate. = 463250 459609 449671

Vm std = Volume of air sampled at stp. = 51.91 52.50 51.18

RUN #1 RUN #2 RUN #3
Mn

10. Gr/Dscf 0.12723 0.13505 0.02709 = 0.0154 *

Vmstd
RUN #1 RUN #2 RUN #3

0.0154 = Conversion to grains from mg. = 0.0154 0.0154 0.0154

Vm std = Volume of air sampled at stp. = 51.91 52.50 51.18

Mn = Weight gain of filter and wash minus blank. = 428.9 460.35 90.05
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RUN #1 RUN #2 RUN #3
Tstd Ps

11 SCFH 463250 459609 449671 = 3600 * ( 1 - Bws ) * Vs * A * *

Ts Pstd
RUN #1 RUN #2 RUN #3

3600 = Seconds per hour. = 3600 3600 3600

Bws = Water vapor in the gas stream, proportion. = 0.0110416 0.0202285 0.0181689

A = Area of stack in sq ft. = 2.9610056 2.9610056 2.9610056

Tstd = Standard absolute temperature, 528 R. = 528 528 528

Pstd = Standard absolute pressure, 29.92 in. Hg. = 29.92 29.92 29.92

Ts = Temperature of stack gas, + 460 (Rankine). 557.7 560.4 550.0

Ps = Absolute stack gas pressure, barometric + static. 29.56 29.56 29.56

Vs = Average stack gas velocity, ft / sec. 46.97 47.26 45.29
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Test Data



Plant Date

Location By

Point # Angle
1 5
2 3
3 7
4 5
5 2
6 5
7 8
8 4
9 3

10 6
11 3
12 2

B-1 8
2 6
3 3
4 7
5 5
6 5
7 4
8 6
9 3

10 7
11 5
12 4

Avg 5

Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet for Cyclonics

Toledo Shredding, LLC. - Stack #1 Scrubber Outlet7/18/2017 & 7/19/2017

Stack #1 Scrubber Outlet Jim G, Brian L, Dylan G, Justin S, Jonathan A



COMPANY NAME

ADDRESS

CITY

STATE

ZIP

TEST METHODS

CREW MEMBERS

LOCATION

SOURCE

CONTROL

RUN #1 RUN #2 RUN #3

DATE 7/18/2017 7/18/2017 7/19/2017

TIME 11:30-14:35 15:49-17:14 7:36-9:27

RUN LENGTH (min) 60.00 60.00 60.00

VOLUME (cubic feet) 54.08 57.04 53.602

BAROMETRIC (in. Hg) 29.50 29.50 29.50

METER TEMP. (R) 545.6 552.1 531.9

STACK TEMP. (R) 559.9 561.0 553.7

AVERAGE ?P (in. WC)1/2 0.93 0.95 0.93

AVERAGE ?H (in. WC) 2.89 3.06 2.85

IMPINGER VOLUME (ml) 36.10 30.90 31.70

PITOT COEF. 0.84 0.84 0.84

Static Pressure (in. WC) 0.38 0.38 0.38

STACK AREA (sq/ft) 7.45 7.45 7.45

NOZZLE SIZE (sq/ft) 0.0003012 0.000301 0.000301

CARBON DIOXIDE (%) 0.00 0.00 0.00

OXYGEN (%) 20.90 20.90 20.90

NITROGEN (%) 79.1 79.1 79.1

WEIGHTS

INITIAL PROBE #1 (mg) 119505.3 114317.8 103434.5

POST PROBE #1 (mg) 119506.9 114327.3 103449.5

TOTAL (mg) 1.6 9.5 15

INITIAL PROBE #2 (mg) 119505.5 114317.7 103434.7

POST PROBE #2 (mg) 119507.2 114327.5 103449.8

TOTAL (mg) 1.7 9.8 15.1

AVG Probe Weight (mg) 1.65 9.65 15.05

INITIAL FILTER #1 (mg) 20438.3 26499.4 26302.9

POST FILTER #1 (mg) 20444.8 26499.8 26303.1

TOTAL (mg) 6.5 0.4 0.2

INITIAL FILTER #2 (mg) 20437.9 26498.9 26302.9

POST FILTER #2 (mg) 20444.6 26499.6 26303

TOTAL (mg) 6.7 0.7 0.1

AVG Filter Weight (mg) 6.6 0.55 0.15

INITIAL ACE. BLANK 109656.3 109656.3 109656.3

POST ACE. BLANK 109656.4 109656.4 109656.4

TOTAL 0.1 0.1 0.1

Toledo Shredding, LLC. - Stack #1 Scrubber Outlet

275 Millard Ave

Toledo

OH

43605

TEST DATA

Methods 1-5, 25 & 202

Jim G, Brian L, Dylan G, Justin S, Jonathan A

Scrubber Outlet

Stack #1 Scrubber Outlet

Stack #1



OUTLET

RUN #1 RUN #2 RUN #3

VM (std) ft3
51.92 54.14 52.78

VW (std) ft3
1.70 1.46 1.49

BWS Fraction (measured) 0.032 0.026 0.028

MD (lb/lb-mole (dry)) 28.84 28.84 28.84

MS (lb/lb-mole (wet)) 28.49 28.55 28.54

VS (ft/sec) 54.31 55.53 53.93

SCFH 1312834 1347538 1324050

ACFM 24282 24828 24113

DCFM 21881 22459 22068

ISOKINETIC % 97.9 99.5 98.7

PARTICULATE

LBS/HR 0.453385 0.553027 0.833357

GR/DSCF 0.002417 0.002873 0.004406

LBS/DSCF 3.45E-07 4.10E-07 6.29E-07

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.

Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.

Lbs/Hr = Pounds per Hour.

Gr/Dscf = Grains per dry standard cubic feet.

TEST RESULTS



Toledo Shredding, LLC. - Stack #1 Scrubber Outlet Methods 1-5, 25 & 202 Test Date 7/18/2017 Run 1

Meter Box Id: 1 Probe ID 3p-5 Cold Box ID: 23 EPA Observer:

As ft^2 Pbar Pq (static) Ps Avg. Ts F CO2 - FCO2 O2 N2+C Md Ms Pitot Ck

7.45 29.50 0.38 29.53 100 0.00 20.90 79.10 28.84 28.62 ok

Y ΔH : Cp Vm cf Vlc Avg. Tm F Vm std Vw std Bws S Bws Leak Ck

0.9994 1.967 0.84 54.080 36.10 85.63 51.919 1.699 0.032 0.066 .006 @ 11"

Assumed Bws: 2.000

Avg. Sqrt Dlp Vs scfm wet acfm Qsd dscfh

# Sample

Points Dn Total Test time Time @ point Avg. Dlh Test Time An

0.927 54.19 22,547 24,228 1.31E+06 24 0.235 60 2.50 2.893188 11:30-14:35 0.00030121

TRUE

Point No. Meter (cf) dl "p" Target dl "h" Actual dl "h" Ts F tm F (in) tm F (out) Cond Temp F Filter Temp F Probe Temp F Vacuum Imp. Liquid Collected

A-1 670.73 0.87 2.90 2.90 100 79 77 67 253 259 6 Wt. (end) Wt. (start) lc

2 673.023 0.88 2.94 2.94 100 80 79 58 252 257 6 464.7 448.6 16.1

3 675.008 0.85 2.85 2.85 100 83 78 50 252 258 6 495.5 481.6 13.9

4 677.268 0.86 2.89 2.89 99 84 78 48 251 257 6 552.2 562.1 -9.9

5 679.404 0.83 2.79 2.79 100 86 79 49 251 258 6 0.0 0.0 0.0

6 681.581 0.85 2.86 2.86 99 87 79 49 250 258 6 0.0 0.0 0.0

B-1 683.823 0.82 2.75 2.75 100 82 80 61 250 258 6 0.0 0.0 0.0

2 685.951 0.84 2.82 2.82 101 84 81 49 250 257 6 907.1 891.1 16.0

3 688.312 0.90 3.03 3.03 100 86 81 48 251 260 7

4 690.574 0.91 3.07 3.07 100 87 82 49 247 258 7 Isokinetics 98.1

5 693.035 0.88 2.98 2.98 99 88 82 50 252 257 7 Test Date7/18/2017 & 7/19/2017

6 695.377 0.87 2.94 2.94 100 89 82 51 245 259 6

C-1 697.746 0.86 2.90 2.90 99 85 82 60 245 258 6

2 699.997 0.89 3.01 3.01 99 87 82 53 245 258 7

3 702.260 0.90 3.05 3.05 98 87 83 59 246 257 7

4 704.573 0.88 2.98 2.98 98 87 83 51 245 258 7

5 706.858 0.86 2.91 2.91 98 87 82 50 245 258 7

6 709.186 0.87 2.93 2.93 100 84 82 66 247 257 7

D-1 711.413 0.83 2.79 2.79 101 84 82 67 247 257 6

2 713.767 0.80 2.69 2.69 102 86 82 50 246 257 6

3 715.850 0.81 2.72 2.72 102 87 82 49 246 257 6

4 718.011 0.82 2.76 2.76 101 88 82 50 246 258 7

5 720.207 0.86 2.90 2.90 101 89 82 52 246 258 7

6 722.513 0.89 3.00 3.00 101 89 82 51 245 256 7

0 724.812

Tab

Protect

Unprotect



Toledo Shredding, LLC. - Stack #1 Scrubber Outlet Methods 1-5, 25 & 202 Test Date 7/18/2017 Run 2

Meter Box Id: 1 Probe ID 3p-5 Cold Box ID: 20 EPA Observer:

As ft^2 Pbar Pq (static) Ps Avg. Ts F CO2 - FCO2 O2 N2+C Md Ms Pitot Ck

7.45 29.50 0.38 29.53 101 0.00 20.90 79.10 28.84 28.62 ok

Y ΔH : Cp Vm cf Vlc Avg. Tm F Vm std Vw std Bws S Bws Leak Ck

0.9994 1.967 0.84 57.041 30.90 92.08 54.143 1.454 0.026 0.068 0 @ 10"

Assumed Bws: 2.000
Avg. Sqrt

Dlp Vs scfm wet acfm Qsd dscfh

# Sample

Points Dn Total Test time Time @ point Avg. Dlh Test Time An

0.948 55.46 23,036 24,799 1.35E+06 24 0.235 60 2.50 3.057073 15:49-17:14 0.00030121

TRUE

Point No. Meter (cf) dl "p" Target ΔH Actual dl ΔH Ts F tm F (in) tm F (out) Cond Temp F Filter Temp F Probe Temp F Vacuum Imp. Liquid Collected

A-1 725.012 0.86 2.90 2.90 102 87 85 68 239 257 6 Wt. (end) Wt. (start) lc

2 727.375 0.88 2.98 2.98 101 88 86 66 240 258 6 464.8 462.6 2.2

3 729.597 0.90 3.05 3.05 101 89 86 62 242 258 7 519.8 516.2 3.6

4 731.932 1.00 3.39 3.39 101 90 86 60 244 258 8 641.0 640.5 0.5

5 734.328 1.00 3.39 3.39 101 92 86 59 244 258 8 0.0 0.0 0.0

6 736.811 0.98 3.33 3.33 101 92 86 60 245 256 8 0.0 0.0 0.0

B-1 739.236 1.00 3.38 3.38 102 90 87 67 245 257 8 0.0 0.0 0.0

2 741.745 0.84 2.86 2.86 101 93 87 62 247 257 7 921.7 897.1 24.6

3 744.004 0.85 2.88 2.88 102 93 86 60 246 258 7

4 746.293 0.84 2.86 2.86 100 94 87 60 248 258 7 Isokinetics 99.6

5 748.658 0.83 2.82 2.82 101 94 87 62 248 258 7 Test Date7/18/2017 & 7/19/2017

6 750.979 1.00 3.41 3.41 101 94 88 63 248 255 9

C-1 753.481 0.88 3.00 3.00 100 92 88 68 247 258 8

2 755.926 0.91 3.10 3.10 98 92 85 65 242 258 8

3 758.387 0.93 3.17 3.17 101 94 88 62 245 257 8

4 760.757 0.91 3.11 3.11 101 95 89 60 242 258 8

5 763.088 0.95 3.24 3.24 102 95 89 59 243 258 9

6 765.529 0.91 3.10 3.10 102 95 89 60 242 258 9

D-1 768.014 0.87 2.96 2.96 102 93 89 67 244 259 8

2 770.411 0.84 2.85 2.85 101 91 88 66 247 258 7

3 772.779 0.85 2.89 2.89 100 91 88 64 247 258 7

4 775.056 0.83 2.82 2.82 100 90 86 61 247 259 7

5 777.358 0.88 2.99 2.99 101 93 88 60 247 257 7

6 779.772 0.85 2.89 2.89 101 93 88 58 247 259 7

0 782.053
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Toledo Shredding, LLC. - Stack #1 Scrubber Outlet Methods 1-5, 25 & 202 Test Date 7/19/2017 Run 3

Meter Box Id: 1 Probe ID 3p-5 Cold Box ID: 13 EPA Observer:

As ft^2 Pbar Pq (static) Ps Avg. Ts F CO2 - FCO2 O2 N2+C Md Ms Pitot Ck

7.45 29.50 0.38 29.53 94 0.00 20.90 79.10 28.84 28.62 ok

Y ΔH : Cp Vm cf Vlc Avg. Tm F Vm std Vw std Bws S Bws Leak Ck

0.9994 1.967 0.84 53.602 31.70 71.92 52.780 1.492 0.027 0.054 .004 @ 16"

Assumed Bws: 2.000

Avg. Sqrt

Dlp Vs scfm wet acfm Qsd dscfh

# Sample

Points Dn Total Test time Time @ point Avg. Dlh Test Time An

0.926 53.85 22,660 24,079 1.32E+06 24 0.235 60 2.50 2.851281 7:36-9:27 0.00030121

TRUE

Point No. Meter (cf) dl "p" Target dl "h" Actual dl "h" Ts F tm F (in) tm F (out) Cond Temp F Filter Temp F Probe Temp F Vacuum Imp. Liquid Collected (target 0.75)
A-1 782.62 0.76 2.51 2.51 93 66 64 57 244 257 8 Wt. (end) Wt. (start) lc

2 784.733 0.84 2.77 2.77 93 67 65 59 246 257 9 473.9 473.7 0.2

3 786.812 0.87 2.88 2.88 92 68 65 58 248 257 10 489.4 489.3 0.1

4 789.038 0.88 2.91 2.91 93 70 65 59 253 258 10 717.6 706.5 11.1

5 791.259 0.86 2.85 2.85 93 69 66 61 252 258 10 0.0 0.0 0.0

6 793.498 0.85 2.82 2.82 93 71 66 63 253 257 10 0.0 0.0 0.0

B-1 795.702 0.92 3.05 3.05 93 70 66 59 254 256 11 0.0 0.0 0.0

2 798.032 0.89 2.95 2.95 94 71 67 66 253 257 11 965.0 944.7 20.3

3 800.249 0.91 3.01 3.01 94 71 67 63 253 258 11

4 802.531 0.87 2.89 2.89 93 72 67 61 253 257 11 Isokinetics 98.8

5 804.781 0.86 2.86 2.86 92 72 67 60 254 258 11 Test Date7/18/2017 & 7/19/2017

6 807.052 0.82 2.73 2.73 93 73 68 61 254 258 11

C-1 809.272 0.85 2.82 2.82 93 70 68 64 255 257 11

2 811.587 0.90 2.99 2.99 94 73 69 61 253 257 11

3 813.837 0.92 3.06 3.06 94 72 69 63 253 257 11

4 816.142 0.89 2.96 2.96 94 72 70 59 253 257 11

5 818.473 0.90 2.99 2.99 94 73 70 58 253 257 11

6 820.725 0.87 2.89 2.89 95 74 70 59 254 257 11

D-1 822.945 0.80 2.66 2.66 95 74 71 65 253 257 10

2 825.131 0.83 2.76 2.76 95 75 71 61 253 258 10

3 827.334 0.81 2.70 2.70 94 75 71 59 253 257 10

4 829.565 0.85 2.83 2.83 95 76 71 58 254 257 10

5 831.782 0.82 2.74 2.74 95 76 72 60 253 257 10

6 833.973 0.84 2.80 2.80 95 76 72 61 254 258 10

0 836.225
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Plant Date

Location By

Point # Angle
1 8
2 6
3 3
4 7
5 5
6 9
7 6
8 5
9 4

10 8
11 5
12 7

B-1 8
2 6
3 5
4 5
5 4
6 7
7 9
8 6
9 5

10 5
11 7
12 4

Avg 6

Custom Stack Analysis, LLC.
Pitot Traverse Data Sheet for Cyclonics

Toledo Shredding, LLC. - Stack #2 Cyclone Outlet7/18/2017

Stack #2 Cyclone Outlet Jim G, Dylan G, Justin S, Jonathan A, Brian L



COMPANY NAME

ADDRESS

CITY

STATE

ZIP

TEST METHODS

CREW MEMBERS

LOCATION

SOURCE

CONTROL

RUN #1 RUN #2 RUN #3

DATE 7/18/2017 7/18/2017 7/19/2017

TIME 11:31-14:36 15:50-17:24 7:37-9:26

RUN LENGTH (min) 60.00 60.00 60.00

VOLUME (cubic feet) 54.447 55.86 52.833

BAROMETRIC (in. Hg) 29.56 29.56 29.56

METER TEMP. (R) 548.4 556.5 539.5

STACK TEMP. (R) 557.7 560.4 550.0

AVERAGE ?P (in. WC)1/2 0.81 0.81 0.78

AVERAGE ?H (in. WC) 2.67 2.70 2.51

IMPINGER VOLUME (ml) 12.30 23.00 20.10

PITOT COEF. 0.84 0.84 0.84

Static Pressure (in. WC) 0.08 0.08 0.08

STACK AREA (sq/ft) 2.96 2.96 2.96

NOZZLE SIZE (sq/ft) 0.0003382 0.000338 0.000338

CARBON DIOXIDE (%) 0.00 0.00 0.00

OXYGEN (%) 20.90 20.90 20.90

NITROGEN (%) 79.1 79.1 79.1

WEIGHTS

INITIAL PROBE #1 (mg) 114675.9 112754.6 98751.6

POST PROBE #1 (mg) 114759.2 112790.3 98764.3

TOTAL (mg) 83.3 35.7 12.7

INITIAL PROBE #2 (mg) 114676.2 112754.4 98751.9

POST PROBE #2 (mg) 114759.4 112790.6 98764.6

TOTAL (mg) 83.2 36.2 12.7

AVG Probe Weight (mg) 83.25 35.95 12.7

INITIAL FILTER #1 (mg) 21358.2 21466.2 20552.2

POST FILTER #1 (mg) 21704.1 21890.9 20629.7

TOTAL (mg) 345.9 424.7 77.5

INITIAL FILTER #2 (mg) 21358.4 21466.4 20552.2

POST FILTER #2 (mg) 21704 21890.7 20629.6

TOTAL (mg) 345.6 424.3 77.4

AVG Filter Weight (mg) 345.75 424.5 77.45

INITIAL ACE. BLANK 109656.3 109656.3 109656.3

POST ACE. BLANK 109656.4 109656.4 109656.4

TOTAL 0.1 0.1 0.1

TEST DATA

Methods 1-5

Jim G, Dylan G, Justin S, Jonathan A, Brian L

Cyclone Outlet

Stack #2 Cyclone Outlet

Stack #2

Toledo Shredding, LLC. - Stack #2 Cyclone Outlet

275 Millard Ave

Toledo

OH

43605



OUTLET

RUN #1 RUN #2 RUN #3

VM (std) ft3
51.91 52.50 51.18

VW (std) ft3
0.58 1.08 0.95

BWS Fraction (measured) 0.011 0.020 0.018

MD (lb/lb-mole (dry)) 28.84 28.84 28.84

MS (lb/lb-mole (wet)) 28.72 28.62 28.64

VS (ft/sec) 46.97 47.26 45.29

SCFH 463250 459609 449671

ACFM 8344 8397 8046

DCFM 7721 7660 7495

ISOKINETIC % 98.2 100.1 99.7

PARTICULATE

LBS/HR 8.419993 8.867088 1.740469

GR/DSCF 0.127231 0.135049 0.027094

LBS/DSCF 1.82E-05 1.93E-05 3.87E-06

Vm (std) = Volume of gas sampled at standard conditions.

Vw (std) = Volume of water vapor collected at standard conditions.

Bws = Stack moisture content.

Md = Determination of dry molecular weight of stack gas.

Ms = Determination of stack gas molecular weight.

Vs = Average gas stack velocity. (ft/sec.)

ACFM = Actual cubic feet per minute of gas velocity.

DCFM = Dry standard cubic feet per minute of gas velocity.

Lbs/Hr = Pounds per Hour.

Gr/Dscf = Grains per dry standard cubic feet.

TEST RESULTS



Toledo Shredding, LLC. - Stack #2 Cyclone Outlet Methods 1-5 Test Date 7/18/2017 Run 1

Meter Box Id: 2 Probe ID 4p-1 Cold Box ID: 1 EPA Observer:

As ft^2 Pbar Pq (static) Ps Avg. Ts F CO2 - FCO2 O2 N2+C Md Ms Pitot Ck

2.96 29.56 0.08 29.57 98 0.00 20.90 79.10 28.84 28.62 ok

Y ΔH : Cp Vm cf Vlc Avg. Tm F Vm std Vw std Bws S Bws Leak Ck

0.9962 1.875 0.84 54.447 12.30 88.42 51.914 0.579 0.011 0.061 .009 @ 10"

Assumed Bws: 2.000

Avg. Sqrt Dlp Vs scfm wet acfm Qsd dscfh

# Sample

Points Dn Total Test time Time @ point Avg. Dlh Test Time An

0.807 47.05 7,820 8,359 4.64E+05 24 0.249 60 2.50 2.665048 11:31-14:36 0.00033816

TRUE

Point No. Meter (cf) dl "p" Target dl "h" Actual dl "h" Ts F tm F (in) tm F (out) Cond Temp F Filter Temp F Probe Temp F Vacuum Imp. Liquid Collected

A-1 505.08 0.50 2.02 2.02 96 80 78 68 224 268 5 Wt. (end) Wt. (start) lc

2 507.179 0.82 3.32 3.32 95 82 78 65 227 266 6 636.7 636.6 0.1

3 509.321 0.80 3.25 3.25 95 84 79 61 232 268 7 637.1 626.3 10.8

4 511.995 0.80 3.04 3.04 96 87 7 60 234 267 7 593.1 591.1 2.0

5 514.471 0.88 3.58 3.58 96 88 79 60 234 266 9 0.0 0.0 0.0

6 516.953 0.82 3.34 3.34 96 88 79 61 233 268 9 0.0 0.0 0.0

7 519.462 0.81 3.30 3.30 97 90 80 63 233 268 9 0.0 0.0 0.0

8 522.081 0.85 3.47 3.47 97 90 80 65 233 269 9 958.6 959.2 -0.6

9 524.815 0.53 2.15 2.15 97 84 82 68 223 268 5

10 526.907 0.58 2.36 2.36 98 87 82 66 242 267 6 Isokinetics 98.0

11 529.055 0.56 2.28 2.28 98 88 82 59 245 266 6 Test Date7/18/2017 & 7/19/2017

12 531.179 0.60 2.45 2.45 97 89 82 55 244 266 6

B-1 533.235 0.59 2.41 2.41 95 86 84 68 225 265 6

2 535.459 0.62 2.54 2.54 96 88 84 64 246 267 6

3 537.691 0.61 2.50 2.50 95 89 84 59 249 266 6

4 539.933 0.49 1.99 1.99 101 87 84 68 248 268 5

5 541.962 0.58 2.35 2.35 101 88 84 65 249 266 6

6 544.129 0.56 2.28 2.28 100 89 83 62 249 267 6

7 546.278 0.59 2.40 2.40 101 91 84 60 248 268 6

8 548.448 0.62 2.52 2.52 102 92 84 61 246 267 6

9 550.594 0.61 2.49 2.49 100 93 84 60 244 267 6

10 552.829 0.62 2.54 2.54 99 93 84 61 242 267 6

11 554.726 0.64 2.63 2.63 98 94 85 63 241 266 7

12 557.124 0.67 2.75 2.75 98 95 85 78 240 265 7

0 559.525

Tab

Protect

Unprotect



Toledo Shredding, LLC. - Stack #2 Cyclone Outlet Methods 1-5 Test Date 7/18/2017 Run 2

Meter Box Id: 2 Probe ID 4p-1 Cold Box ID: 3 EPA Observer:

As ft^2 Pbar Pq (static) Ps Avg. Ts F CO2 - FCO2 O2 N2+C Md Ms Pitot Ck

2.96 29.56 0.08 29.57 100 0.00 20.90 79.10 28.84 28.62 ok

Y ΔH : Cp Vm cf Vlc Avg. Tm F Vm std Vw std Bws S Bws Leak Ck

0.9962 1.875 0.84 55.863 23.00 96.50 52.495 1.083 0.020 0.066 .014 @ 10.5"

Assumed Bws: 2.000
Avg. Sqrt

Dlp Vs scfm wet acfm Qsd dscfh

# Sample

Points Dn Total Test time Time @ point Avg. Dlh Test Time An

0.809 47.26 7,818 8,397 4.60E+05 24 0.249 60 2.50 2.702716 15:50-17:24 0.00033816

TRUE

Point No. Meter (cf) dl "p" Target ΔH Actual dl ΔH Ts F tm F (in) tm F (out) Cond Temp F Filter Temp F Probe Temp F Vacuum Imp. Liquid Collected

A-1 560.290 0.59 2.41 2.41 100 90 88 68 225 269 5 Wt. (end) Wt. (start) lc

2 562.518 0.53 2.16 2.16 101 91 88 65 228 268 4 573.6 569.3 4.3

3 564.678 0.51 2.09 2.09 101 93 88 62 234 267 5 639.7 630.7 9.0

4 566.689 0.63 2.57 2.57 102 94 88 59 235 269 5 492.6 492.5 0.1

5 568.921 0.63 2.58 2.58 102 95 88 57 236 271 5 0.0 0.0 0.0

6 571.215 0.66 2.71 2.71 102 97 89 58 236 270 5 0.0 0.0 0.0

7 573.568 0.65 2.66 2.66 102 97 88 57 237 240 5 0.0 0.0 0.0

8 575.916 0.67 2.75 2.75 102 98 88 56 237 269 6 904.9 895.3 9.6

9 578.312 0.70 2.88 2.88 101 99 89 57 236 269 6

10 580.731 0.65 2.68 2.68 100 99 89 58 235 268 5 Isokinetics 100.1

11 583.069 0.62 2.56 2.56 99 99 89 58 235 269 5 Test Date7/18/2017 & 7/19/2017

12 585.367 0.63 2.60 2.60 100 99 90 60 236 269 5

B-1 587.678 0.65 2.67 2.67 100 93 90 68 226 266 5

2 590.014 0.66 2.72 2.72 99 95 92 65 234 270 5

3 592.302 0.73 3.00 3.00 99 94 90 68 225 270 6

4 594.784 0.78 3.21 3.21 99 95 90 67 232 270 6

5 597.285 0.84 3.46 3.46 100 96 90 68 236 269 7

6 599.836 0.80 3.29 3.29 101 97 90 65 238 268 7

7 602.447 0.83 3.42 3.42 100 98 91 63 239 269 7

8 605.005 0.74 3.05 3.05 100 98 91 63 240 269 6

9 607.463 0.55 2.27 2.27 100 99 91 63 240 269 5

10 609.569 0.61 2.52 2.52 100 100 91 64 241 269 5

11 611.821 0.57 2.36 2.36 99 100 91 63 241 270 5

12 614.022 0.54 2.23 2.23 100 100 91 64 241 268 5

0 616.153
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Unprotect
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Toledo Shredding, LLC. - Stack #2 Cyclone Outlet Methods 1-5 Test Date 7/19/2017 Run 3

Meter Box Id: 2 Probe ID 4p-1 Cold Box ID: 4 EPA Observer:

As ft^2 Pbar Pq (static) Ps Avg. Ts F CO2 - FCO2 O2 N2+C Md Ms Pitot Ck

2.96 29.56 0.08 29.57 90 0.00 20.90 79.10 28.84 28.62 ok

Y ΔH : Cp Vm cf Vlc Avg. Tm F Vm std Vw std Bws S Bws Leak Ck

0.9962 1.875 0.84 52.833 20.10 79.54 51.184 0.946 0.018 0.048 .003 @ 11"

Assumed Bws: 2.000

Avg. Sqrt

Dlp Vs scfm wet acfm Qsd dscfh

# Sample

Points Dn Total Test time Time @ point Avg. Dlh Test Time An

0.783 45.30 7,636 8,049 4.50E+05 24 0.249 60 2.50 2.512324 7:37-9:26 0.00033816

TRUE

Point No. Meter (cf) dl "p" Target dl "h" Actual dl "h" Ts F tm F (in) tm F (out) Cond Temp F Filter Temp F Probe Temp F Vacuum Imp. Liquid Collected (target 0.75)
A-1 619.99 0.52 2.10 2.10 87 70 68 68 224 270 4 Wt. (end) Wt. (start) lc

2 622.013 0.46 1.85 1.85 87 70 68 58 227 266 4 571.8 576.8 -5.0

3 623.986 0.51 2.06 2.06 88 72 68 55 232 267 5 600.7 591.6 9.1

4 626.024 0.55 2.23 2.23 87 74 69 55 240 265 5 518.9 516.2 2.7

5 627.941 0.48 1.94 1.94 88 75 69 55 238 267 5 0.0 0.0 0.0

6 629.865 0.46 1.86 1.86 88 74 70 57 235 266 5 0.0 0.0 0.0

7 631.747 0.52 2.10 2.10 88 74 70 63 236 260 5 0.0 0.0 0.0

8 633.799 0.55 2.23 2.23 89 77 71 61 238 270 5 847.3 834.0 13.3

9 635.811 0.54 2.19 2.19 89 79 71 60 239 267 5

10 637.860 0.51 2.07 2.07 88 79 71 62 236 269 5 Isokinetics 99.7

11 639.918 0.56 2.28 2.28 88 80 71 63 234 267 5 Test Date7/18/2017 & 7/19/2017

12 641.963 0.53 2.16 2.16 89 80 72 65 233 270 5

B-1 644.005 0.65 2.63 2.63 91 76 74 68 224 269 6

2 646.311 0.68 2.76 2.76 91 80 74 57 243 269 6

3 648.661 0.73 2.97 2.97 91 82 75 55 239 267 6

4 651.084 0.77 3.14 3.14 91 83 75 57 239 269 6

5 653.526 0.79 3.23 3.23 91 84 76 59 238 268 6

6 656.093 0.82 3.35 3.35 91 84 76 60 237 268 6

7 658.628 0.84 3.43 3.43 92 85 76 60 237 267 6

8 661.162 0.80 3.27 3.27 92 85 77 66 245 268 7

9 663.745 0.69 2.82 2.82 93 86 77 62 246 269 7

10 666.058 0.66 2.69 2.69 93 86 77 60 246 268 7

11 668.327 0.58 2.37 2.37 93 87 77 59 245 268 7

12 670.546 0.63 2.57 2.57 94 87 78 61 244 268 7

0 672.823
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Appendix #2

Laboratory Data



By:

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 464.7 495.5 552.2 907.1

Tare 448.6 481.6 562.1 891.1
Net 16.1 13.9 -9.9 0.0 0.0 0.0 16.0

Reagent H2O H2O H2O H2O
mLs 100.0 100.0 100.0 100.0

grams grams
300.0 20.1 Total = 36.1

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 464.8 519.8 641.0 921.7

Tare 462.6 516.2 640.5 897.1
Net 2.2 3.6 0.5 0.0 0.0 0.0 24.6

Reagent H2O H2O H2O H2O
mLs 100.0 100.0 100.0 100.0

grams grams
300.0 6.3 Total = 30.9

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 473.9 489.4 717.6 965.0

Tare 473.7 489.3 706.5 944.7
Net 0.2 0.1 11.1 0.0 0.0 0.0 20.3

Reagent H2O H2O H2O H2O
mLs 100.0 100.0 100.0 100.0

grams grams

300.0 11.4 Total = 31.7Impinger Total =

R
U

N
#

3

13

Intial Imp mL =

R
U

N
#

2

20

Intial Imp mL = Impinger Total =

R
U

N
#

1

23

Lab Data Sheet For: Toledo Shredding, LLC. - Stack #1 Scrubber Outlet Brian L

Moisture Weights Method 5 Moisture

Impinger Total =Intial Imp mL =



By:

Method 5

Run # ID# Temp RH Barometric Time Date Gross Temp RH Barometric Time Date Tare Net Gain
1 2451 67 44 28.61 12:17 8/7/2017 20444.8 63 40 28.79 10:11 12/28/2016 20438.3 6.5

1 2451 65 44 28.85 12:31 8/8/2017 20444.6 64 36 28.32 16:01 12/29/2016 20437.9 6.7
AVG 6.6

2 2456 67 44 28.61 12:18 8/7/2017 26499.8 59 35 28.32 12:42 3/6/2017 26499.4 0.4
2 2456 65 44 28.85 12:33 8/8/2017 26499.6 56 30 28.56 8:22 3/15/2017 26498.9 0.7

AVG 0.55
3 2435 67 44 28.61 12:20 8/7/2017 26303.1 64 33 28.7 17:00 12/2/2016 26302.9 0.2
3 2435 65 44 28.85 12:35 8/8/2017 26303 62 33 28.88 14:06 12/3/2016 26302.9 0.1

AVG 0.15

7.3Scale Serial # 39080133 Total Gain

Lab Data Sheet For: Toledo Shredding, LLC. - Stack #1 Scrubber Outlet Brian L

Filter Weight



By:

Run # Temp RH Barometric Time Date Gross Temp RH Barometric Time Date Tare Net Gain
1 67 44 28.61 12:22 8/7/2017 119506.9 70 68 28.76 7:01 7/21/2017 119505.3 1.6
1 65 44 28.85 12:38 8/8/2017 119507.2 68 47 28.88 11:23 8/2/2017 119505.5 1.7

AVG 1.65
2 67 44 28.61 12:24 8/7/2017 114327.3 70 68 28.76 7:03 7/21/2017 114317.8 9.5
2 65 44 28.85 12:39 8/8/2017 114327.5 68 47 28.88 11:24 8/2/2017 114317.7 9.8

AVG 9.65
3 67 44 28.61 12:25 8/7/2017 103449.5 70 68 28.76 7:05 7/21/2017 103434.5 15
3 65 44 28.85 12:41 8/8/2017 103449.8 68 47 28.88 11:26 8/2/2017 103434.7 15.1

AVG 15.05

26.35Scale Serial # 39080133 Total Gain

Lab Data Sheet For: Toledo Shredding, LLC. - Stack #1 Scrubber Outlet Brian L

Probe Rinse Weight



By:

Run # Temp RH Barometric Time Date Gross Temp RH Barometric Time Date Tare Net Gain
1 294 67 44 28.61 12:43 8/7/2017 8677.1 59 45 28.56 9:22 4/5/2017 8676.5 0.6
1 294 65 44 28.85 12:28 8/8/2017 8677 60 48 27.96 10:22 4/6/2017 8676.4 0.6

AVG 0.6
2 322 67 44 28.61 12:44 8/7/2017 8657.7 59 45 28.56 10:18 4/5/2017 8657.4 0.3
2 322 65 44 28.85 12:29 8/8/2017 8657.6 60 48 27.96 11:18 4/6/2017 8657.2 0.4

AVG 0.35
3 320 67 44 28.61 12:46 8/7/2017 8608.9 59 45 28.56 10:14 4/5/2017 8608.5 0.4
3 320 65 44 28.85 12:31 8/8/2017 8608.7 60 48 27.96 11:14 4/6/2017 8608.5 0.2

AVG 0.3

1.25Scale Serial # 39080133 Total Gain

Lab Data Sheet For: Toledo Shredding, LLC. - Stack #1 Scrubber Outlet Brian L

Method 202 CPM filter (organic portion)



By:

Run # Temp RH Barometric Time Date Gross Temp RH Barometric Time Date Tare Net Gain
1 67 44 28.61 12:48 8/7/2017 109547.3 70 68 28.76 7:08 7/21/2017 109546 1.3
1 65 44 28.85 12:34 8/8/2017 109547.4 68 47 28.88 11:30 8/2/2017 109545.9 1.5

AVG 1.4
2 67 44 28.61 12:50 8/7/2017 107855.6 70 68 28.76 7:10 7/21/2017 107854.6 1
2 65 44 28.85 12:35 8/8/2017 107855.6 68 47 28.88 11:32 8/2/2017 107854.5 1.1

AVG 1.05
3 67 44 28.61 12:52 8/7/2017 107116.4 70 68 28.76 7:11 7/21/2017 107115.3 1.1
3 65 44 28.85 12:36 8/8/2017 107116.5 68 47 28.88 11:33 8/2/2017 107115.2 1.3

AVG 1.2

3.65Scale Serial # 39080133 Total Gain

Lab Data Sheet For: Toledo Shredding, LLC. - Stack #1 Scrubber Outlet Brian L

Method 202 Aqueous (inorganic portion)



By:

Run # Temp RH Barometric Time Date Gross Temp RH Barometric Time Date Tare Net Gain
1 67 44 28.61 12:55 8/7/2017 105472.1 70 68 28.76 7:14 7/21/2017 105470.9 1.2
1 65 44 28.85 12:38 8/8/2017 105472.3 68 47 28.88 11:35 8/2/2017 105470.8 1.5

AVG 1.35
2 67 44 28.61 12:56 8/7/2017 107425.8 70 68 28.76 7:16 7/21/2017 107424.5 1.3
2 65 44 28.85 12:40 8/8/2017 107425.9 68 47 28.88 11:37 8/2/2017 107424.4 1.5

AVG 1.4
3 67 44 28.61 12:57 8/7/2017 101359.9 70 68 28.76 7:18 7/21/2017 101358.6 1.3
3 65 44 28.85 12:42 8/8/2017 101360 68 47 28.88 11:38 8/2/2017 101358.4 1.6

AVG 1.45

4.2Scale Serial # 39080133 Total Gain

Lab Data Sheet For: Toledo Shredding, LLC. - Stack #1 Scrubber Outlet Brian L

Method 202 Acetone (organic portion)



By:

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 636.7 637.1 593.1 958.6

Tare 636.6 626.3 591.1 959.2
Net 0.1 10.8 2.0 0.0 0.0 0.0 -0.6

Reagent H2O H2O H2O H2O
mLs 100.0 100.0 100.0 100.0

grams grams
300.0 12.9 Total = 12.3

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 573.6 639.7 492.6 904.9

Tare 569.3 630.7 492.5 895.3
Net 4.3 9.0 0.1 0.0 0.0 0.0 9.6

Reagent H2O H2O H2O H2O
mLs 100.0 100.0 100.0 100.0

grams grams
300.0 13.4 Total = 23

grams grams grams grams grams grams grams
Box ID 1 2 3 4 5 6 Drierite

Gross 571.8 600.7 518.9 847.3

Tare 576.8 591.6 516.2 834.0
Net -5.0 9.1 2.7 0.0 0.0 0.0 13.3

Reagent H2O H2O H2O H2O
mLs 100.0 100.0 100.0 100.0

grams grams

300.0 6.8 Total = 20.1

Lab Data Sheet For: Toledo Shredding, LLC. - Stack #2 Cyclone Outlet Brian L

Moisture Weights Method 5 Moisture

Impinger Total =Intial Imp mL =

R
U

N
#

2

3

Intial Imp mL = Impinger Total =

R
U

N
#

1

1

R
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N
#

3

4

Intial Imp mL = Impinger Total =



By:

Method 5

Run # ID# Temp RH Barometric Time Date Gross Temp RH Barometric Time Date Tare Net Gain
1 2449 67 44 28.61 12:05 8/7/2017 21704.1 63 40 28.79 10:09 12/28/2017 21358.2 345.9

1 2449 65 44 28.85 12:20 8/8/2017 21704 64 36 28.32 15:59 12/29/2017 21358.4 345.6
AVG 345.75

2 2454 67 44 28.61 12:06 8/7/2017 21890.9 63 40 28.79 10:14 12/28/2017 21466.2 424.7
2 2454 65 44 28.85 12:22 8/8/2017 21890.7 64 36 28.32 16:04 12/29/2017 21466.4 424.3

AVG 424.5
3 2453 67 44 28.61 12:08 8/7/2017 20629.7 63 40 28.79 10:13 12/28/2017 20552.2 77.5
3 2453 65 44 28.85 12:23 8/8/2017 20629.6 64 36 28.32 16:03 12/29/2017 20552.2 77.4

AVG 77.45

847.7Scale Serial # 39080133 Total Gain

Lab Data Sheet For: Toledo Shredding, LLC. - Stack #2 Cyclone Outlet Brian L

Filter Weight



By:

Run # Temp RH Barometric Time Date Gross Temp RH Barometric Time Date Tare Net Gain
1 67 44 28.61 12:11 8/7/2017 114759.2 70 45 28.73 7:11 7/21/2017 114675.9 83.3
1 65 44 28.85 12:25 8/8/2017 114759.4 65 52 28.88 11:02 8/2/2017 114676.2 83.2

AVG 83.25
2 67 44 28.61 12:12 8/7/2017 112790.3 70 45 28.73 7:13 7/21/2017 112754.6 35.7
2 65 44 28.85 12:27 8/8/2017 112790.6 65 52 28.88 11:04 8/2/2017 112754.4 36.2

AVG 35.95
3 67 44 28.61 12:14 8/7/2017 98764.3 70 45 28.73 7:15 7/21/2017 98751.6 12.7
3 65 44 28.85 12:28 8/8/2017 98764.6 65 52 28.88 11:05 8/2/2017 98751.9 12.7

AVG 12.7

131.9Scale Serial # 39080133 Total Gain

Lab Data Sheet For: Toledo Shredding, LLC. - Stack #2 Cyclone Outlet Brian L

Probe Rinse Weight































Appendix #3

Calibration Data
















































